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- Image information retrieval appts for searching specific image pattern - combines correlation of each 
degree at which phase shift is passed and searches for difference in angle from amount of phase 
shift and correlating synthesis result 

- JP19950071594 19950329 

- JP8272473 A 19961018 DW 199701 G06E3/00 006pp 

- (OLYU ) OLYMPUS OPTICAL CO LTD 

- G06E3/00 ;G06F17/14 

- J08272473 The appts searches for-a- specific image information from an image. The cohere ntjjght 

from a light source (1) is irradiated on the free space of an optical modulator ( 2) and displays an 
image. The Fourier conversion of transparent light is performed by a first lens ( 3). A matched filter (4 
) has a Fourier transformation function for a number of symmetrical components in which the degree 
of search differs. A second lens ( 5) performs reverse Fourier conversion of the light which 
penetrates the matched filter. 

- A phase shift appts passes the phase shift which differs with each correlation degree. The optical 
system which comprises a third lens (7), a filter (8) and a fourth lens (9) combines the correlation of 
each degree at which phase shift is passed, and displays it on an output surface ( 10). An analysis - 
appts searches for difference in angle from the amount of phase shift and correlating synthesis 
result. 

- ADVANTAGE - Searches image information satisfactorily at high speed even when search object 
exhibits rotation slippage. Enables quick processing by avoiding rotation of search object. 

- (Dwg.1/3) 

- 1995-03-29 
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AB - PURPOSE: To provide an image information retrieval device which can improve and fast and 
effectively retrieve the revolving slippage of a retrieving object. 

CONSTITUTION: A space optical modulator 2 showing an image is irradiated by the coherent 
light emitted from a light source 1, and the light transmitted through the modulator 2 undergoes the 
Fourier transformation through a lens 3 and irradiates a matched filter 4. The matched filter 4 includes 
the Fourier transformation of plural rotary symmetrical components of different degrees of a 
retrieving object. The light transmitted through the matched filter 4 undergoes the reverse Fourier 
transformation through a lens 5 and irradiates a linear phase modulator 6. Thus the different shifts are 
caused for every correlation between the rotary symmetrical component of every degree and the 
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[Claim 1] Image information reference equipment characterized by providing the following The 
space optical modulator which displays a picture The coherent light source for projecting the 
picture The lens which carries out the Fourier transform of the projected light The Fourier 
transform of two or more symmetry-of-revolution components from which the degree for reference 
differs is included, to each of this Fourier transform The filter by which the term which shifts the 
position of correlation of each degree is multiplying so that correlation may not lap mutually in the 
correlation screen, The lens which carries out the inverse Fourier transform of the light which 
penetrated the filter, and the phase shift equipment which gives a phase shift which is different in 
correlation of each degree and into which the amount of phase shifts is continuously changeable, 
The optical system which compounds correlation of each degree to which the phase shin was given, 
picture taking-in equipment which incorporates the synthetic result of the correlation corresponding 
to the various amounts of phase shifts, and analysis equipment which shifts [ result / correlation 
composition / the amount of phase shifts, and ] from the position for reference, and searches for an 
angle 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates^to the image information reference equipment with 

which specific image information (picture pattern) is searched out of a picture. 

[0002] 

[Description of the Prior Art] The specific image information (picture pattern) expressed with f (x 
y) out of the picture expressed with g (x y) can be looked for by the following methods. First, the 
correlation of g (x y) and f (x y) is defined as follows. 
[0003] 
Equation 1] 

[g&f 1 (S , il ) =f[dxdy[g U, y) f ,y-r\ ) ] 



Integration ranges are all flat surfaces here. If it is g(x y) =f (x-dl and y-d2), since [g&f] (xi, eta) 
has a sharp peak by = (xi, eta) (dl and d2), it turns out that the picture pattern for [ f (x y) ] 
reference is in the position of (dl and d2). Next, how to obtain g&f optically is described. When the 
Fourier transform of G and f is set to F, g&f can express the Fourier transform of g with the 
following formula. 
[0004] 




The Fourier transform is easily realizable optically by letting a lens pass as known well, light with 
the spatial distribution of g (x y) — focal distance fO only — opening ~ a lens « through — further — 
focal distance fO If it observes in the distant place, G (kl x/fO and k2 y/fO) will be obtained. Here, it 
is kl. A wave number vector is k2 similarly x components. It is the y component. Product GF is 
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light which penetrated the filter, and the phase shift equipment which gives a phase shift which is 
different in correlation of each degree and into which the amount of phase shifts is continuously 
changeable, It has the optical system which compounds correlation of each degree to which the 
phase shift was given, the picture taking-in equipment which incorporates the synthetic result of the 
correlation corresponding to the various amounts of phase shifts, and analysis equipment which 
shifts [ result / correlation composition / the amount of phase shifts, and ] from the position for 
reference, and searches for an angle. 
[0010] 

[Function] First, the amount of phase shifts is continuously changed with phase shift equipment, the 
luminescent spot which appears in a correlation composition side is found, and ii asks fur the 
position.. Next, the amount of phase shifts which takes maximum is investigated, and it asks for the 
angle of the rotation gap for reference based on this. Thus, the position for reference and the angle 
of a rotation gap are known. 
[0011] 

[Example] The example of this invention is explained using a drawing. First, the image information 
reference equipment of the first example is explained, referring to drawing 1 and drawing 2 . As 
shown in drawing 1 , the coherent light injected from the light source 1 is irradiated by the space 
optical modulator 2 as which the picture is displayed. The Fourier transform of the light which 
penetrated the space light modulation 2 is carried out with a lens 3, and it is irradiated by the 
matched filter 4. The matched filter 4 includes the Fourier transform of two or more symmetry-of- 
revolution components from which the degree for reference differs. Moreover, the matched filter 4 
has the function to make it the symmetry-of-revolution component of each degree and correlation of 
a picture not lap mutually on the field of the linear-phase modulator 6 mentioned later. This is 
realized by multiplying the Fourier transform of the n-th symmetry-of-revolution component by exp 
(inch (dl x+d2 y)). 

[0012] The inverse Fourier transform of the light, i.e., the light of the product of the Fourier 
transform of a picture and the Fourier transform of a symmetry-of-revolution component 
symmetrical with reference, which penetrated the matched filter 4 is carried out with a lens 5, and it 
is irradiated by the linear-phase modulator 6. The correlation with the symmetry-of-revolution 
component of each degree and a picture is projected on a different position by the reason mentioned 
above on the field of the linear-phase modulator 6. The linear-phase modulator 6 gives a different 
phase shift to each of correlation with the symmetry-of-revolution component of each degree, and a 
picture. 

[0013] When the number of the correlation projected on the field of the linear-phase modulator 6 is 
decided as a linear-phase modulator 6, as shown in drawing 2 (A), it is good also as composition 
which arranges the phase modulators 13a-13c independent of the projection position of each 
correlation, and controls these phase modulators independently. 

[0014] Moreover, when the correlation projected on the field of the linear-phase modulator 6 is 
located in a line in the shape of a straight line, as shown in drawing 2 (B), it is good also as 
composition which supports strangely possible [ an inclination ] the trapezoid slightly prism 14 
which gives alignment phase contrast in the direction of a list with a swinging arm 15, and changes 
the degree phi of tilt angle for this by the piezo drive 16. Or it is good also as composition which 
voltage is impressed [ composition ] to the electrode 18 prepared in the opposed face [ **** / un-] 
with a signal generator 19 to the trapezoid slightly electro-optics medium 17 ground so that it might 
have the difference in the alignment optical path length in the direction of a list as shown in 
drawing 2 (C), generates the electric field which have an alignment inclination in the direction of a 
list, produces refractive-index change, and produces phase contrast change. In this case, it is 
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storage 36. Analysis equipment 37 takes a mutually related prolonged average, investigates the 
position of the luminescent spot, and decides the target position. Next, only the point corresponding 
to the luminescent spot is opened by the space optical modulator 32 which receives the light 
divided by the beam splitter 33, and the intensity of the point is investigated by the back 
photodetector 3 1. In the lock-in amplifier 35 which inputs the light divided by the beam splitter 24 
as a reference beam, the rotation gap angle alpha is searched for by investigating the difference of 
the phase of the beat of a reference beam, and the phase of the beat of a correlation result. 
[0023] Since phase compensation of two or more symmetry-of-revolution components for reference 
is carried out and they are added together, it excels in discrimination nature, and since the reference 
syiiiiiieiiy is not rotated farther, the image information reference equipment of this example can 
also be processed at high speed. 

[0024] As mentioned above, although the example was given and this invention was explained, this 
invention is not limited to the upper example, this invention includes the following invention. 
[0025] 1. 

The space optical modulator which displays a picture, and the coherent light source for projecting 
the picture, (Composition) The Fourier transform of two or more symmetry-of-revolution 
components for which the degree for reference differs from the lens which carries out the Fourier 
transform of the proj ected light is included, to each of this Fourier transform The filter by which the 
term which shifts the position of correlation of each degree is multiplying so that correlation may 
riot lap^mutualljTin the correlation screen, THeTens : w^ out the inverse Fourier transform 

of the light which penetrated the filter, and the phase shift equipment which gives a phase shift 
which is different in correlation of each degree and into which the amount of phase shifts is 
continuously changeable, Image information reference equipment equipped with the optical system 
which compounds correlation of each degree to which the phase shift was given, the picture taking- 
in equipment which incorporates the synthetic result of the correlation corresponding to the various 
amounts of phase shifts, and the analysis equipment which shifts [ result / correlation composition / 
the amount of phase shifts, and ] from the position for reference, and searches for an angle. 
(An operation, effect) First, the amount of phase shifts is continuously changed with phase shift 
equipment, the luminescent spot which appears in a correlation composition side is found, and it 
asks for the position. Next, the amount of phase shifts which takes maximum is investigated, and it 
asks for the angle of the rotation gap for reference based on this. Thus, the position for reference 
and the angle of a rotation gap are known. Since phase compensation of two or more symmetry-of- 
revolution components for reference is carried out and they are added together, discrimination 
nature is good. Moreover, since the candidate for reference is not rotated, processing is quick 
[0026] 2. 

(Composition) It is image information reference equipment with which the filter of the Fourier 
transform of two or more symmetry-of-revolution components arranges the correlation 
corresponding to each degree in in the shape of a straight line at equal intervals in the 1st term, and 
phase shift equipment gives an alignment phase change in the direction. 

(An operation, effect) Since the flexibility of phase compensation is limited to the phase shift at the 
time of causing a rotation gap, there is no need for control of two or more shifters. 
[0027] 3. 

A means to display two or more symmetry-of-revolution components from which a picture and the 
degree for reference differ on the position with which it does not lap mutually, (Composition) The 
coherent light source for projecting a picture and two or more components for rotation, and the lens 
which carries out the Fourier transform of the projected light, The nonlinear medium arranged in 
the Fourier side of a lens, and a means to irradiate the projected light and the light in which it 
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